The welding point on the metal weld joints is necessary to facilitate the connection of two different materials and material cost savings. It is widely used in manufacturing, especially the automotive and shipbuilding industries. The purpose of this study to determine the quality of the welding by using the welding machine DN-16-1-type AC-point welder against physical and mechanical characteristics of welded joints between steel SS400 point with aluminum Al6061.
overlapping (lap joint). Tech manufacturing industries are required to be able to combine different metal materials with the aim of heavy construction is to be lighter, but does not reduce the quality of the mechanical and physical properties (Wiryosumarto et al. 1985) The connection of the two metals can be fused directly, but sometimes still needed additional materials/ transition (filler) others to weld metal deposit formed. Materials enhancer often used is copper, silver, and nickel. The use of transitional material nugget to connect aluminum to steel is a promising concept (Sun et al. 2004 ). Opinions about the filler are also conveyed by Sudargo et al. (2011) that the use of filler has an influence on the characteristics of physical-mechanical properties of the weld results.
Material metallic aluminum (Al) and steel (Fe) classified the type of metal used extensively because aluminum including most third element after oxygen and silicon is approximately 8.07% to 8.23% of the solid crust past. Alumunium is a light metal, to increase the mechanical strength of aluminum combined with the addition of Cu, Mg, Si. Mn, Zn, Ni. Silicon magnesium aluminum alloy (AlMgSi) is an aluminum alloy which can be hardened by heat treatment (heat treatable) and included in the series of 6061. While carbon steel metal called rich in its properties in addition to iron. Steel with a carbon content of less than 0.30% so-called low-carbon steel is included in the SS400 series are resilient and tough, able to machinability, formability, and weldability was excellent. This type of steel is made and applied by exploiting the properties of ferrite. Ferrite is one of the important phase in the steel that is soft and ductile. Between Al-Fe alloys to welding temperature 1310 o C will form FeAl and Fe3Al alloying elements which as shown Fe-Al phase diagram below. 
MATERIAL
In this research, connecting low carbon steel plate 2.3 mm thick SS400 series and aluminum series alloys Al6061 thickness 6 mm, 5 mm, 4 mm and 3 mm using a filler material of the plate of copper (Cu) with a thickness of 0.2 mm , Then processed by welding with a power supply voltage at 2.67 volts and 3.20 volts and the variation of 5 seconds; 7.5 seconds; and 10 seconds to 30 seconds long cooling and continuous suppression. The size of the material in accordance with a standard test specimen with AWS.D8.9 such a measure on Figure 2 below. Data content of chemical elements contained in the material can be shown in Table 3, Table  4 and Table 5 . 
SL

METHOD
The welding process uses the principle of welding spot welding method lap joint on the two metallic materials are Al6061 and SS400 with added plate of copper. Principles and methods of welding are shown in Figure 3 . Inter-diffusion interstitial material is connecting two different sizes by means of atom displacements of material one place to another material with temperatures approaching the melting point of the metal so that the surface to be spliced into plastic and with a particular emphasis will be formed of metal joints.
RESULTS AND DISCUSSION
Welding research specimens after going through the process of testing with a variety of research include power supply voltage, long welding, material thickness, and the addition of fillers, the obtained results on the best welding voltage variation of 2.67 volts welding 10 seconds long, 3 mm thick aluminum, 5 mm, 6 mm and 3.20 volt voltage variation long welding 5 seconds, a thickness of 3 mm, 5 mm, 6 mm. Both voltage variation is done with the addition of filler and not like the picture below. The test results in the form of stress strain graph was calculated using theformula: Specimen as a sample of test macro and micro and SEM-EDAX to determine the structure of the content of the results of welds performed by cutting in the middle of the connection that is formed and then do the sanding from 150 to 1500 and basting with Autosol up really shiny to look at cross sections using optical microscopy macro and micro with a magnification of 5 times. Results in the can as appears below. Micro test results prior to observing with an optical microscope specimens were etched in advance by using a solution of modified Poulton's reagent for aluminum (40 ml HNO3, 42.5 ml of distilled, 30 ml of HCl, 2.5 ml HF and 12 g CrO3). Al6061 aluminum metal microstructure at a magnification of 200 μm shown below in general to local parent-shaped dendrite with a dark color that indicates the phase aluminum-magnesium (Al-Mg), while the color of the light is α-phase aluminum. ( The microstructure of aluminum metal nugget area with filler to form intermetallic not appear columnar formation, whereas without filler formed columnar. Filler copper affect diffusion process occurs dissimilar metallic aluminum with carbon steel. HAZ microstructure area carbon steel metal during the welding process area is experiencing thermal cycles of heating and cooling rather quickly, so this area is the most critical areas in the weld joint. In the cooling process will be formed in addition to pearlite microstructure bainite, but will slowly from pearlite and ferrite. Bainite is an aggregate of ferrite and cementite (Fe3C) in these conditions is difficult to perform diffusion carbon into the austenite phase. Specimen welding with filler that has the highest value of tensile stress that is 34.58 MPa, with a scale of 80 μm and a magnification of 1000 times shows the atoms undergo solubility in the interface form a metallic bond Fe3Al by forming the boundary line between the two materials and does not appear columnar growth. The addition of a copper plate as a filler which is expected to grow columnar in the area of welding interface was less able to grow so that the interstitial diffusion process is not perfect. This can happen because the atomic radius alumunium with steel or copper atom has a difference that is too large. Al atom has a radius of 118 pm, 125 pm steel atom, and copper atom 128 pm. Anrinal (2013) says that the formation of columnar one of them caused by the radius of the constituent atoms.
Differences radius columnar constituent atoms is too large it will complicate the process of diffusion on the surface of the object being welded.
In order to know the content of the intermetallic composition of atoms at the interface area that can affect the physical strength mechanical test can blistering shown in figure 22 and tables 7 and 8. SEM-EDAX can show clearly the columnar growth, the atoms undergo dissolved area interfaces include Fe, Al, Cu, Mg, and C. Each atom has a metallic bond and form a crystal unit. This crystalline structure and orientation of the formation itself depends on axis of the crystal, and every crystal is in one orientation will come together to form a single grain. The crystal structure is influenced by the number and size of the alloy elements were able to sneak in between the bonding of atoms or crystals around one another. In each metal atom capable of moving and migrating caused by two things: the energy given conditions (temperature) and the condition of alloying elements (percent heavier elements). Scientifically a dense environment will tend to seek stability by reducing the density to the other environments that are less dense. It's called a diffusion process that is influenced by the composition gradient but to be able to move requires energy (Suprapto 2011).
The results of the weld hardness test specimen are shown in Figure 27 that the average value of hardness at the nugget has a higher hardness because this area has a columnar grain structure in the presence of martensite phase. HAZ area has a higher hardness than the parent metal. HAZ hardness increased when adjacent to the nugget to all the variations of power supply voltage and the welding time. HAZ hardness increases due to undergo coarsening of grains due to high temperatures and cooling times are quite fast (Wiryosumarto and Toshie 2000) . This is because of the addition of the power supply voltage and a high impact welding heat input, so the cotton area of the nugget and HAZ increased. Figure 22 shown in the graph of welding with a voltage of 3.20 volts, long welding 5 seconds, and the thickness of the aluminum material on the 6 mm, 5 mm, 3 mm with filler has a hardness value at each nugget area of 590. HAZ area has a higher hardness than the parent metal. HAZ hardness increased when adjacent to the nugget to all the power supply voltage variations. Nugget area becomes louder when the temperature increases during the welding process (Sahota et al. 2013) . The level of violence connection dissimilar metal welding aluminum and steel SS400
Al6061 from the highest to the lowest electric voltage variation, the thickness of the aluminum material, long welding with filler addition of copper and copper without allowing the hardening due to precipitation. The thermal conductivity affects the cooling process at the welding point (Hasanbasoglu and Kacar 2007) .
CONCLUSION
This conclusion is based on data analysis and discussion of research on the effects on the characteristics of the filler weld between Al6061 and SS400, is as follows:
a. The higher the heat treatment to increase the voltage and welding specimens, the tensile strength is greater and research on the optimal voltage to 3.20 volts for 5 seconds at a thickness of 5 mm aluminum. This suggests that the formation of intermetallic between the two metals is affected by the voltage variation and welding length.
b. The formation of an intermetallic layer in the best case without using welding filler indicated by the test results LBC 106.40 kN / mm 2 , while the wear occurs at the filler material thickness aluminum Al6061 on 5 mm thick steel SS400 2.3 mm of 34, 58 kN / mm 2 . Factors atomic radius filler welding copper points on the columnar growth in the interface. The greater the difference in atomic radii will be difficult diffusion process. 
